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It is not understood up to now why there are discrepancies between studies 
based on the activity of Na + K + ATPase. The current application does not explain the 
deficiency of such method for diagnosis of bipolar disorder. The measurement of 
transmembrane potential in various groups of patients and/or control would be enabling. 
However, it is not only the question of whether the method step is enabling, but whether 
the intended use of diagnosing bipolar disorder based on the sodium pump activity. The 
instant application did not establish such critical question in the art. Without knowing 
why there have been contradicting and controversial results from different studies, 
transmembrane potential would be still under question whether it is a reliable basis to 
diagnose bipolar disorder no matter what kind of modification to the methods made. The 
parameters associated with the activities of sodium pump would be the secondary to the 
main issue of such measurement on the activity of sodium pump, and would not 
guarantee for the use of such method in diagnosis of bipolar disorder. Furthermore, as 
El-Mallakh et al. and Buss et al. disclosed, transmembrane potential measured by the 
same method of the current invention showed no difference between bipolar patients 
and normal control. Since the method of measuring transmembrane potential of El- 
Mallakh et al. and Buss et al. is considered identical as the one disclosed in the current 
invention, a person of ordinary skill in the art would have expected the same result 
obtainable from the method of the instant invention. 

Applicant discussed methods in the response such as "Ratio Method." The 
examiner respectfully points out that such method is not an applicant's invention and it 
is well known in the art that such method is used to calculate the relationship between 
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DETAILED ACTION 

Claims 1-34, 38, 44-46 and 48-51 are pending. 

Response to Amendment 

Applicant's amendment and response filed on Mar. 2, 2007 has been received 
and entered into the case. 

Claims 1-34, 38, 44-46 and 48-51 are pending, claims 1-26, 33, 34, 38, 44, 46, 
48-51 are withdrawn from consideration as being drawn to non-elected subject matter. 
Claims 27-32 and 45 have been considered on the merits. All arguments have been 
fully considered. 

The claim rejections under 35 U.S.C. §112, 2 nd paragraph based on the terms 
"cells" and "a patient" are withdrawn due to the amendment. 

The claim rejection under 35 U.S.C. §1 12, 2 nd paragraph based on the term 
"significantly" and "significant" in claim 27 is withdrawn because of definition of 
"significant difference" given in the specification as p<0.05 (see p.40, line 22 of the 
specification). 

Applicant's arguments with respect to rejection under 35 U.S.C. §1 12, 2 nd 
paragraph based on the phrase "... one or more people..." have been fully considered 
and are persuasive. The rejection of claims 27-32 and 45 has been withdrawn. 

The rejection on claim 30 based on 35 U.S.C.§112, 1 st written description has 
been withdrawn. 

The rejection to claims 27-32 and 45 based on 35 U.S.C.§1 12, 1 st scope of 
enablement and written description has been withdrawn. 
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Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 27-32 and 45 stand rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the enablement requirement. The claims contain subject matter 
which was not described in the specification in such a way as to enable one skilled in 
the art to which it pertains, or with which it is most nearly connected, to make and/or use 
the invention. 

The method of the current claims is based on the assumption that there is a 
significant difference in membrane potential mediated by sodium pump (Na + K + ATPase) 
between bipolar patients and normal control. However, it is controversial whether the 
activity of sodium pump for diagnosing bipolar disorder can be used as a reliable basis, 
evidenced by contradicting results from El-Mallakh et al. (1996) and Buss et al. (1996). 
Even further, applicant stated in the specification (p. 7, lines 1-9) "one would not expect 
Na + K + ATPase activity to serve as a reliable basis for diagnosing bipolar disorder in an 
individual patient, because measurements of Na + K + ATPase activity are highly variable", 
and applicant has further disclosed that it is not reliable to use transmembrane potential 
to serve as a basis of diagnosing bipolar disorder. It is contradicting statement because 
applicant also disclosed in the specification (p. 8, lines 9-13) that they found the 
membrane potential in cultured cells from bipolar patients is significantly different than 
the membrane potential in cultured cells from unaffected controls and siblings. 
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Therefore, based on these contradicting evidences from applicant's own disclosures 
and the prior art references, the method of the current claims would not have a 
reasonable expectation of success for a person of ordinary skill in the art at the time of 
invention made to use for diagnosis of bipolar disorder. 

In the response filed on Mar. 2, 2007 to the office action mailed on Nov. 3, 2006, 
applicant argued that 1 ) the examiner has not indicated where in the specification 
applicant state that "it is not reliable to use transmembrane potential to serve as a basis 
of diagnosing bipolar disorder," 2) even if the statement were made by the applicant, it 
only makes an observation concerning the difference in membrane potential between 
two groups of cells, and 3) a reproducible and reliable assay has been accomplished in 
the instant application. 

First of all, the examiner did not argue that the exact statement quoted is in the 
specification. Rather, the specification says, "Similarly, one would not expect 
transmembrane potential to serve as a reliable basis for diagnosing a bipolar disorder in 
an individual patient, because measurements of transmembrane potential are highly 
variable." (see p.7, lines 7-11) 

Applicant argued that the method of El-Mallakh et al. and Buss et al. generated 
contradicting data because the measurement of the references being fraught with the 
errors in measurement. This argument is merely the argument of counsel and is 
unsupported by evidence or declarations of those skilled in the art. Attorney argument is 
not evidence unless it is an admission, in which case, an examiner may use the 
admission in making a rejection. See M.P.E.P. § 2129 and § 2144.03 for a discussion of 
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admissions as prior art. Counsel's arguments cannot take the place of objective 
evidence. In re Schulze, 145 USPQ 716 (CCPA 1965); In re Cole, 140 USPQ 230 
(CCPA 1964); and especially In re Langer, 183 USPQ 288 (CCPA 1974). See M.P.E.P. 
§ 716.01 (c) for examples of attorney statements that are not evidence and that must be 
supported by an appropriate affidavit or declaration. 

It is not understood up to now why there are discrepancies between studies 
based on the activity of Na + K + ATPase. The current application does not explain the 
deficiency of such method for diagnosis of bipolar disorder. The measurement of 
transmembrane potential in various groups of patients and/or control would be enabling. 
However, it is not only the question of whether the method step is enabling, but whether 
the intended use of diagnosing bipolar disorder based on the sodium pump activity is 
enabling. The instant application did not answer such critical question. Without knowing 
why there have been contradicting and controversial results from different studies, 
transmembrane potential would be still under question whether it is a reliable basis to 
diagnose bipolar disorder no matter what kind of modification made to the methods. The 
parameters associated with the activities of sodium pump would be the secondary to the 
fundamental question of whether measuring and comparing transmembrane potential 
provides reliable basis for diagnosing bipolar disorder. As Buss et al. disclosed, 
transmembrane potential measured by the same method of the current invention 
showed no difference between bipolar patients and normal control. Since the method of 
measuring transmembrane potential of Buss et al. is considered identical as the one 
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disclosed in the current invention, a person of ordinary skill in the art would have 
expected the same outcome from the method of the instant invention. 

Applicant argues that the references cited are old and the method used at that 
time might not be reliable, and applicant has overcome such obstacle in the current 
invention so that the method can serve as a reliable basis for diagnosing bipolar 
disorder. 

The question to ask is whether the controversial results from various "old" 
studies were due to the technical problems that might be present at that time, or there is 
a fundamental problem in the use of transmembrane potential in diagnosing bipolar 
disorder. Applicant asserted that it is presumably due to the technical problems. 
Although applicant discloses various parameters considered in the method of 
diagnosing bipolar disorder, the method per se is the same as those taught by the 
references. The method in the references utilizes the same fluorescence dye loaded in 
the presence or absence of ligands, which activate sodium pump, and the fluorescence 
intensity was measured using a fluorescence spectrometry. And the method also 
obtains the ratio between groups to compare. The method steps and apparatus used in 
the method taught by the references are considered the same. There is no technical 
advancement provided by the current invention. Applicant discussed methods in the 
response such as "Ratio Method." The examiner respectfully points out that such 
method is not an applicant's invention and it is well known in the art that such method is 
used to calculate the relationship between fluorescence intensity used in the 
measurement of membrane potential and El-Mallakh et al. as well as Buss et al. utilized 
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the same ratiometric measurement using fluorescence dye. Therefore, it is the 
examiner's position that the discrepancy from the prior art in using the transmembrane 
potential in diagnosing bipolar disorder is due to the unreliable nature of sodium pump 
activity measured by transmembrane potential. 

Unless applicant provides evidence that the discrepancies in the prior arts are 
merely due to the technical problems rather than fundamental problem of reliable basis 
for diagnosing bipolar disorder, the examiner takes the position that the current 
invention would not enabling for the intended use of "diagnosing a bipolar disorder." 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f)or(g) 

prior art under 35 U.S.C. 103(a). 
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Claims 27-32 and 45 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over El-Mallakh etal. (1996) in light of Garrahan etal. (1967) or Antia etal. (1995). 

Claims 27-32 and 45 are drawn to a method for diagnosing a bipolar disorder by 
comparing ratios of the mean membrane potential in the presence and absence of a 
compound altering sodium pump of a patient with the ratios from both positive and 
negative control, and under the condition of the presence or absence of potassium. The 
claims also disclose a variety of different compounds altering the activity of sodium 
pump including ethacrynate. 

El-Mallakh et al. teach a method of measuring transmembrane potential (TMP) 
from leukoblasts isolated from bipolar patient and control in the absence or presence of 
gramicidin, the relative TMP, calculated from the ratio of TMP in the absence and TMP 
in the presence of gramicidin (depolarizing agent), and then compares the difference to 
distinguish the patient and the control (whole document; especially see p. 199, 2.3. TMP 
measurement). 

Although El-Mallakh et al. do not particularly teach the use of various 
combination of presence or absence of potassium during the measurement, it would 
have been obvious for a person of ordinary skill in the art to utilize various different 
conditions including in the presence or absence of potassium ion (see Garrahan et al.). 
This is because the ratio of TMP obtained in the absence of potassium would provide 
better understanding of the activity of sodium pump, and would provide additional data 
for the comparison between a patient and controls. Thus, a person of ordinary skill in 
the art recognizes the condition of the absence of potassium as a parameter to optimize 
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the outcome of the method of El-Mallakh et al. to distinguish the difference between a 

bipolar patient and control. 

The US Federal Circuit has recently explicitly stated that in order to make a prima 

facie case of obviousness, the suggestion and motivation to combine said references 

need not be explicitly stated in the text of the references. Rather, consideration of 

common knowledge and common sense when combining references is not only 

permitted but required. See DyStar Textilfarben GmbH & Co. Deutschland KG v. C.H. 

Patrick Co., 80 USPQ2d 1641 (Fed. Cir. 2006) which states: 

""Suggestion" test for obviousness does not require that suggestion, teaching, or 
motivation to combine cited prior art references be found in references 
themselves, or that such suggestion or motivation be explicitly stated; suggestion 
test is flexible rather than rigid and categorical, recognizing motivation to 
combine found in knowledge of persons of ordinary skill in art or nature of 
problem to be solved, as well as in references, and test not only permits, but 
requires, consideration of common knowledge and common sense." 

Although El-Mallakh et al. do not teach the use of ethacrynate, it is well known in 

the art that ethacrynate is a compound to activate sodium pump as supported by Antia 

et al., and therefore considered as an art-recognized equivalent to gramicidin used in 

the method of El-Mallakh et al. M.P.EP. §2144.07 states "The selection of a known 

material based on its suitability for its intended use supported a prima facie obviousness 

determination in Sinclair & Carroll Co. v. Interchemical Corp., 325 U.S. 327, 65 USPQ 

297 (1945) (Claims to a printing ink comprising a solvent having the vapor pressure 

characteristics of butyl carbitol so that the ink would not dry at room temperature but 

would dry quickly upon heating were held invalid over a reference teaching a printing ink 

made with a different solvent that was nonvolatile at room temperature but highly 
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volatile when heated in view of an article which taught the desired boiling point and 
vapor pressure characteristics of a solvent for printing inks and a catalog teaching the 
boiling point and vapor pressure characteristics of butyl carbitol. "Reading a list and 
selecting a known compound to meet known requirements is no more ingenious than 
selecting the last piece to put in the last opening in a jig-saw puzzle." 325 U.S. at 335, 
65USPQat301.)". 

Therefore, the invention as a whole would have been prima facie obvious to a 
person of ordinary skill at the time the invention was made. 

Conclusion 

No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Taeyoon Kim whose telephone number is 571-272- 
9041 . The examiner can normally be reached on 8:00 am - 4:30 pm ET (Mon-Fri). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Wityshyn can be reached on 571-272-0926. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
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Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Taeyoon Kim 
Patent Examiner 
Art Unit 1651 




